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PROBLEM TO BE SOLVED: To facilitate the fine 
adjustment of the centroid position of a golf club head by 
/ a user himself. 

SOLUTION: The metallic golf club head which is 
formed with the neck part 1 1 a to be mounted with a shaft 
at its end and the inside of which is formed as a hollow 
part is composed of a face member 1 1 which is integrally 
forged and formed with the neck part 11a and a hollow 
member 12 which is welded to the peripheral edge of at 
the rear end of the face member 1 1 and forms the hollow 
part specified above. The face member 1 1 is formed of a 
Ti alloy. At least part exposed on the surface of the 
hollow member 12 has a weight adjusting part formed of 
a different material which is different from the Ti alloy 
and has the hardness lower than the hardness of a carbon 
tool steel. 
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What is claimed is: 



<4 Jf- A- Hei\4- 



1. A metal golf club head whose inside is a hollow portion having a neck portion 
for attaching a shaft formed at an end thereof, the said golf club head 
comprising : 

a face member integrally forged with the said neck portion; and 
a hollow member joined to a rear end peripheral portion of the said face member 
to form the said hollow portion; 

the said face member being formed with Ti alloy; 

the said hollow member including a weight adjustment portion with at least a 
part of an exposed area made of a different type material having lower hardness 
than that of carbon tool steel unlike Ti alloy. 

2. The golf club head according to claim 1, wherein the said weight adjustment 
portion is made of resin. 

3. The golf club head according to claim 1, wherein the said hollow member 
includes a Ti alloy portion made of Ti alloy to which the said weight adjustment 
portion is joined; 

the said weight adjustment portion being made of a different type metal having 
higher density than that of Ti alloy. 

4 . A method of producing a metal golf club head whose inside is a hollow portion 
having a neck portion for attaching a shaft formed at an end, the said method 
comprising the steps of: 

forging a face member integrally with the said neck portion with Ti alloy; 

molding a Ti alloy portion by forming at least a part of a hollow member with 
Ti alloy; 

joining a different type metal to at least a part of a surface of the said 
Ti alloy portion by plastic working to mold a weight adjustment portion, the 
said different type metal having lower hardness than that of carbon tool steel 
and lower deformation resistance than that of Ti alloy; and 

joining the said hollow member to a rear end peripheral portion of the said 
face member to form the said hollow portion. 

5. The method of producing the golf club head according to claim 4, wherein 
the said different type metal have a higher coefficient of thermal expansion 



than that of Ti alloy; and 

the said weight adjustment portion is fitted into a side of the said Ti alloy 
portion in a U-shape . 

6. The method of producing the golf club head according to claim 5, further 
comprising the steps of: 

forming an annular member of the said hollow member joined to a peripheral 
portion of the said face member by precision casting; and 

molding the said Ti alloy portion joined to a peripheral portion of the said 
annular member; 

the said Ti alloy portion being formed in such a way that an outside diameter 
of a side thereof is gradually decreased from an open portion joined to the 
said annular member toward a side opposite to the said face plane. 

[0018] 

MODE FOR CARRYING OUT THE INVENTION 

An embodiment 1 of the present invention will be described with reference 
to Figures 1-5. In these Figures, a club head, a face member, and a hollow member 
are designated as A, 11, and 12, respectively. 
[0019] 

Figure 1 shows the club head A applied this invention including the face 
member 11 and the hollow member 12. The face member 11 made of p type Ti alloy 
is integrally molded with a neck portion 11a for attaching a shaft S. As shown 
in Figure 2, the face member 11 includes a face portion lib having a front surface 
as a face plane F and a rising edge portion 11c formed in an annular shape in 
such a way that the rising edge portion is extended from a peripheral portion 
of the face portion lib toward a side opposite to the face plane F. The rising 
edge portion 11c is provided with four projections lid in which a female screw 
hole lie threadedly attached a male screw member B is formed. In addition, 
the face portion lib has a flat rear surface R. 
[0020] 

The neck portion 11a has an upper and lower portion in circular and 
rectangular cross sections respectively, the lower portion being arranged in 
an end of the face portion lib. The neck portion 11a is, furthermore, provided 
with an insertion hole H therethrough by machining, into which the shaft S is 
inserted and fixed using appropriate means. 
[0021] 
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As shown in Figure 3, the face member 11 is molded by hot die forging process 
of a cylindrical stepped round bar 15 made of p type Ti alloy having a small 
diameter portion 15a at one end thereof- In other words, the round bar 15 is 
heated to a range for hot working, implemented a die forging process, obtained 
a desired shape of the face member 11, and carried out direct aging treatment 
without solution treatment; thereby, molding the face member 11 having a desired 
characteristic such as strength. 
[0022] 

In the production process of the face member 11 described above , the omission 
of solution treatment after the hot die forging process simplifies the 
production process; besides, enhancing the strength thereof through a 
synergistic effect of work hardening and age hardening. In addition, the face 
member 11 is molded by forge processing, so that an inner metal fiber still 
remains a successive state after forge processing compared to that by sheet 
metal working, for example; thereby, high strength can be maintained. 
[0023] 

As shown in Figure 4, the hollow member 12 is injection molded with resin, 
which is integrally formed a crown portion 12a forming an upper part, a side 
portion 12b forming a side part, and a sole portion 12c forming a bottom part, 
and attached to the face member 11 with the male screw members B. The hollow 
member 12 having a hollow portion therein is, furthermore , formed by butt welding 
a peripheral portion of the face member 11, that is, a rear end peripheral portion 
llf of the rising edge portion 11c and a front end peripheral portion 12d of 
the hollow member 12. 
[0024] 

Around the front end peripheral portion 12d inside the crown portion 12a 
and the sole portion 12c are formed four attaching concave portions 12f in which 
an insertion hole 12g for inserting the male screw member B therethrough is 
formed. For assembly of the club head A, the rear end peripheral portion llf 
of the rising edge portion 11c of the face member 11 and the front end peripheral 
portion 12d of the hollow member 12 are butted; the projections lid of the face 
member 11 are fitted into the attaching concave portions 12f of the hollow member 
12 respectively; and the male screw members B are inserted through the insertion 
holes 12g and then threadedly attached to the female screw holes lie; thereby, 
attaching the hollow member 12 to the face member 11. 
[0025] 

In this club head A, the hollow member 12 is formed with a material having 
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lower hardness than that of carbon tool steel, that is, resin; thereby, providing 
easy cutting and polishing with a hand tool such as a file having a cutting 
part made of carbon tool steel. In other words, the hollow member 12 (a weight 
adjustment portion) is appropriately cut, for example, with the file or the 
like; thereby, enabling a weight balance of the club head A to be fine adjusted 
depending on preference of a user. 
[0026] 

As shown in Figure 5, for example, in the hollow member 12 of the club head 
A, a rear part of the crown portion 12a and a part X nearer the neck portion 
11a are cut with the file, a chisel, or the like by the user to thin wall thickness 
thereof; enabling a weight distribution of the crown portion 12a to be changed 
to shift the center of gravity of the club head A toward a lower and a toe side 
compared to that before cutting. 
[0027] 

The face member 11 is integrally molded with the neck portion 11a; thereby, 
providing the neck portion 11a with higher rigidity and lower production 
dispersion of a loft angle compared to those forming by welding. In addition, 
the hollow member 12 is attached to the face member 11 with the male screw members 
B; thus, enabling it to be removed and exchanged for another one having a 
different shape and the center of gravity. 
[0028] 

A second embodiment 2 of the present invention will now be described with 
reference to Figure 6 and 7. In these Figures, a club head, a face member, a 
hollow member, an annular member, a Ti alloy portion, and a weight adjustment 
portion are designated as B, 21, 22, 23, 24, 25, respectively. 
[0029] 

As shown in Figures 6 and 7, the first and second embodiments are similar 
except that the hollow member 22 of the second embodiment includes the annular 
member 23 weld-bonded to a peripheral portion of the face member 21 and the 
Ti alloy portion 24 weld-bonded to a peripheral portion of the annular member 
23 . 
[0030] 

The face member 21 similar to that of the first embodiment only except that 
it has no projection like the projection lid of the face member 11 is made of 
Ti alloy. The annular member 23 is formed with, for example, Ti-Al (aluminium: 
6%)-V (vanadium: 4%) alloy by precision casting (lost wax process) . 
[0031] 



The Ti alloy portion 24 made of Ti alloy is joined the weight adjustment 
portion 25 by plastic working. The Ti alloy portion 24 is, furthermore, formed 
in such a way that an outside diameter of its side is gradually decreased from 
an open portion 24a joined to the annular member 23 toward a side opposite to 
a face plane F. As shown in Figure 7, moreover, the Ti alloy portion 24 is 
provided with an inlet hole 24b at a part of the side thereof. 
[0032] 

The weight adjustment portion 25 made of Cu alloy (different type metal) 
having higher density, lower deformation resistance, and a higher coefficient 
of thermal expansion than those of Ti alloy is fitted into the side of the Ti 
alloy portion 24 to be formed in a U-shape. In addition, the weight adjustment 
portion 25 is fixed to the Ti alloy portion 24 with its inner side swelling 
inside the Ti alloy portion 24 from the inlet hole 24b thereof. 
[0033] 

In this club head B, the weight adjustment portion 25 made of Cu alloy having 
higher density than that of Ti alloy enables a weight balance to be easily fine 
adjusted by chipping a small amount thereof using cutting work or the like. 
In addition, Cu alloy has different hue from that of Ti alloy of the Ti alloy 
portion 24; thereby, improving an appearance of the club head depending on two 
hue types of the hollow member 22. 
[0034] 

The weight adjustment portion 25 is, furthermore, provided at the side 
portion rather than the sole portion of the club head B; thereby, eliminating 
the possibility of chipping due to contact with the ground, for example. 
[0035] 

A method of producing the club head B of the present invention will now 
be described with reference to Figures 8 and 9. 
[0036] 

A U-shaped material 30 in a trapezoid cross section made of Cu alloy as 
shown in Figure 8 is placed on a predetermined position in a concave portion 
31a in a die 31 of a pressing apparatus as shown in Figure 9. The concave portion 
31a has an inner shape similar to an outer shape of the Ti alloy portion 24 
of the club head B. The Ti alloy portion 24 made of Ti alloy is placed in the 
concave portion 31a in the die 31 so that the U-shaped material 27 is located 
at an inlet hole 24a. 
[0037] 

In this state, the Ti alloy portion 24 is pressed from inside thereof with 



a punch 32, the U-shaped material 30 is deformed plastically, and forge 
processing is implemented so that a gap between the Ti alloy portion 24 and 
the concave portion 31a in the die 31 is filled; thereby, molding the weight 
adjustment portion 25. Since the punch 32 has a concave portion 32a for inflow 
around an area corresponding to the inlet hole 24a, a part of the U-shaped 
material 30 deformed plastically is flowed into the Ti alloy portion 24 from 
the inlet hole 24a to be swelled and filled in the concave portion 32a for inflow. 
Therefore, the molded weight adjustment portion 25 is fixed to the Ti alloy 
portion 24 by the part swelled inside the Ti alloy portion 24. 
[0038] 

The Ti alloy portion 24 assembled the weight adjustment portion 25, the 
annular member 12, and the face member 21 are, then, weld-bonded at the 
respective peripheral portions; thereby, forming the Club head B. 
[0039] 

In this method of producing the' club head B, since Cu alloy has lower 
deformation resistance than that of Ti alloy, it is larger deformed plastically 
than Ti alloy portion 24 in forge processing to be joined. Therefore, while 
the shape of the Ti alloy portion 24 is maintained, the weight adjustment portion 
25 is deformed plastically to be joined. 
[0040] 

Since the weight adjustment portion 25 has a higher coefficient of thermal 
expansion than that of Ti alloy and is fitted into the side of the Ti alloy 
portion 24 in the U-shape, it is joined to the Ti alloy portion 24 while heated 
by plastic working, and then cooled to tight the side of the Ti alloy portion 

24 . Therefore, even in the case of cutting work of the weight adjustment portion 
25, the weight adjustment portion 25 is strongly joined to the Ti alloy portion 
24; thereby, inhibiting peeling. 

[0041] 

Since the outside diameter is gradually decreased from the open portion 
24a joined the Ti alloy portion 24 to the annular member 23 toward the side 
opposite to the face plane, when the U-shaped material 30 is fitted into the 
side of the Ti alloy portion 24 and then molding the weight adjustment portion 

25 by plastic working, no undercut will produced in the Ti alloy portion 24; 
thereby, providing easy assembly work of the U-shaped material 30. In addition, 
since the annular member 23 is formed by precision casting, a degree of 
flexibility in setting a shape, wall thickness, or the like of the annular member 
23 in production is high. 



[0042] 

The present invention also includes the following embodiments. 

(1) The hollow member 12 of the club head A of the first embodiment is formed 
the entire part with resin; however, the hollow member 12 has only to include 
the weight adjustment portion made of a different type material having lower 
hardness than that of carbon tool steel in at least a part thereof. 

A part of the hollow member may be formed with resin or wood, for example. 
[0043] 

(2) The weight adjustment portion 25 of the club head A of the second embodiment 
is formed with Cu alloy; however, another different type metal having higher 
density than that of Ti alloy may be used. A different type metal having a 
lower coefficient of thermal expansion and deformation resistance than those 
of Ti alloy is preferably used for the weight adjustment portion of the second 
embodiment as described above. 

[0 044] 

(3) The club head A of the second embodiment is formed the inlet hole 24b in 
order to fix the weight adjustment portion 25 deformed plastically to the Ti 
alloy portion 24; however, the club head A may be formed another structure so 
that the weight adjustment portion 25 is flowed into the Ti alloy portion 24 
by plastic deformation to be fixed thereto . Aflutefor inflow may, for example , 
be formed in the inlet hole 24b in such a way that its width is gradually increased 
toward inside, and then plastically deforming the weight adjustment portion 
25 to flow it into the flute for inflow and fixed it to the Ti alloy portion 
24 . 

BRIEF DESCRIPTION OF DRAWINGS 

Figure 1 shows a perspective view of the first embodiment of the golf club 
head according to the present invention; 

Figure 2 shows a perspective view of a face member of the first embodiment 
of the golf club head according to the present invention; 

Figure 3 shows a perspective view of a stepped round bar of a material of 
the face member of the first embodiment of the golf club head according to the 
present invention; 

Figure 4 shows a perspective view of a hollow member of the first embodiment 
of the golf club head according to the present invention; 

Figure 5 shows a perspective view of the golf club head with the hollow 
member cut of the first embodiment according to the present invention; 

Figure 6 shows a front view of the second embodiment of the golf club head 



according to the present invention; 

Figure 7 shows an exploded longitudinal sectional view of the second 
embodiment of the golf club head according to the present invention; 

Figure 8 shows a perspective view of a U-shaped material of a weight 
adjustment portion of the second embodiment of the golf club head according 
to the present invention; 

Figure 9 shows a longitudinal sectional view before and after plastic 
working of the weight adjustment portion of the second embodiment of the golf 
club head according to the present invention; and 

Figure 10 shows a perspective view of a conventional embodiment of a golf 
club head related to the present invention. 



DENOTATION OF REFERENCE NUMERALS 



11, 21: face members 
11a: neck portion 
lib: face portion 

11c: rising edge portion 

llf: rear end peripheral portion 

12, 22: hollow members 

12d: front end peripheral portion 

23: annular member 

24: T-i alloy portion 

25: weight adjustment portion 

30: U-shaped material 

A, B: golf club heads 

F: face plane 

H: shaft insertion hole 
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